(A) Time-lapse images of the spindle (top row) in a U2OS cell expressing centromere protein CENP-A-GFP (magenta) and mCherry-α-tubulin (green), and enlargements of the boxed region (middle row). Schemes are shown under the images. K-fiber was cut 2.5 µm from the kinetochore in metaphase (yellow lightning sign). Time 0 is anaphase start. (B) Kymograph (consecutive maximum intensity projections onto the y axis) of the spindle from (A) showing merged channels (top), and traces of displaced kinetochores in magenta and control kinetochores in grey (bottom). (C) Time-lapse images of the spindle (top row) in a U2OS cell, and enlargements of the boxed region (bottom row). After the k-fiber cut 2.5 µm from the kinetochore (yellow lightning sign) in anaphase, the pair of sister kinetochores did not show displacement similar to that in metaphase (compare with Figures 1A and S1A ). To test whether the continuous ablation had a nonspecific impact on kinetochore velocities, we performed continuous ablation between one spindle pole and the cell cortex with the same ablation parameters as in midzone cut experiment. The average kinetochore separation velocities obtained from that experiment were not different from control values ( Figure 2I , Table 1 ), suggesting that the observed slower kinetochore and pole separation after severing of the midzone region is not a consequence of unspecific effects of ablation, but rather the result of the disruption of bridging fibers. Figure 3C and S1D. Note that the control kinetochores are moving towards the spindle pole. (B) L stub (n=9 cells) during metaphase, measured as shown in Figure 3A , over time. Time 0 is anaphase onset. Legend as in (A) . Note that the length of the stub remained constant during metaphase. The observed stable stub length in metaphase is contrary to some of the previously reported results (Maiato et al., 2004; Sikirzhytski et al., 2014) , probably because in our experiments the newly created stub was completely free from the rest of the spindle, whereas this was not the case in the mentioned studies. (C) Time-lapse images of displaced sister kinetochores and the stub in U2OS cell after k-fiber cut 2.5 µm from the kinetochore. The detached kinetochore remained linked to the plus end of the k-fiber stub throughout anaphase which excluded the possibility that motor proteins move the kinetochore along the stub. (D) Photoactivation of the k-fiber stub tip. Spindle after k-fiber ablation (right, yellow lightning sign), smoothed enlargements of the boxed region in the channel showing CENP-A-GFP and PA-GFP-tubulin (green and magenta, top row) and mCherry-α-tubulin channel (green, middle row) after photoactivation of the k-fiber stub at time 0. White arrowhead marks the photoactivated spot. Signal intensities of the PA-GFP-tubulin between the detached kinetochore and the stub tip in the respective frames above (bottom row). Vertical lines mark the signal intensity peaks, arrows show the approaching of the detached kinetochore to the photoactivated spot. Note that the photoactivated stub tip is stable during time while the stub length is decreasing. The observed stub shortening in anaphase is contrary to the previous observation of stable anaphase stubs (Sikirzhytski et al., 2014 ), yet this discrepancy may be due to a different imaging duration. Scale bars, 1 µm; KC, kinetochore. (E) Photoactivation of the bridging fiber at the start of the anaphase. Spindle after k-fiber ablation (left, yellow lightning sign), smoothed enlargements of the boxed region in the channel showing mCherry-α-tubulin (green) and PA-GFP-tubulin (magenta) after photoactivation of the bridging fiber at time 0. White arrowheads mark the photoactivated spot, which splits into two spots. (D) . Legend as in (D) .
